Abstract: Time and cost are two of the most important factors to consider in each construction project. In order to maximize performance, both the client and the contractor will work to optimize both the duration of the project and its cost. We show a model of linear entire mixed programming to solve the considered problem. The aim is to minimize the project total time, by means of the assignment of equipments of work to the different production lines of the activities to realizing. The fundamental beginning is to support the same production (rate of production in meters/day of the activity in view of the equipment of work) for the different equipments to achieve the maximum efficiency in each period of time. With the limited availability of resources, the work must be continuous and the period of time between operations and final must be kept. However, this paper also presents the bibliographical study on methodologies of the optimization of construction processes in response to the two objectives: time and cost. This will consider the use of meta-heuristic techniques, such as population based algorithms.
Introduction


The economic crisis that everybody is going through in Spain has targeted all sectors of industry, the construction industry being one of the most affected ones.
The fact that the construction industry is sensitive to the adverse financial conditions present in Spain, the limited financial resources and high competition in the market makes it necessary to perform project planning and control of works.
For years, builders have been limited to relying on experience and intuition, without regard to optimum needs of the resources used in the construction process. In small projects, the planning of resources can be developed by experience, but in large projects in which investments and, therefore, the risks are much higher, planning involves the optimization of processes that arise in the construction industry.
The principal aim of this paper is to make a bibliographical study on the methodologies raised in the associated document to support the planners and administrators in the capture of better decisions about Corresponding author: Francisco Javier Gutierrez Garcia, engineer, research fields: physical and engineering. E-mail: fjguti@ull.es. time-cost in an efficient way.
Indexing the type of problems that we can meet, we have two types of problems of optimization: first, we find mono-objective problems of optimization, in which the development takes us to the optimization of the resources to reach the minimal cost of the project or the minimal term of execution in an independent way. In this type of work, it is not that the term of execution or the cost of the project is ignored, but depending on the variable in study the other one is taken as a constant. These types of problems are removed since, in most cases, the reduction of the term of execution takes into account an increase of the cost or, on the contrary, a reduction of the cost. Normally, it supposes an increase of the term of execution of any project. For this reason, the type of problems we really face are those in which a formulation is in use one multi-target, since the cost of a project and the term of execution are closely associated.
The second one of the principal aims of this work is to explore the analysis of the information corresponding to a practical case that one finds nowadays in the south of Tenerife, where only time studies are made.
Another contribution of this work is the mathematical formulation by means of a model of 
Methodology
Bibliographical Review
We show a bibliographical review of problems of optimization developed recently, mono-objective (Table 1 ) [1] [2] [3] [4] [5] [6] [7] and multi-objective ( Table 2 ) [8] [9] [10] [11] [12] [13] [14] [15] . These tables are arranged in six columns. In the first column, it shows the title of paper accessed, in the second, it shows the name of authors, the third shows the year of publishing, in the fourth column, it appears medium publishing and, finally, the fifth and sixth columns show the methodology and aim studied in the paper.
Classification of Problems
As shown in Tables 1 and 2 , the classification of problems are as following:
• title of the paper or article;
• author(s) of the paper or article;
• year of publication of the paper or article;
• way of publication of the paper or article;
• mathematical proposed model on the paper or article (genetic algorithm, colony of ants and swarm of particles);
• type or aim of the work indexed on paper or article is reduction of project cost, reduced development time or reduction both, project cost and development time of the project.
Selection of Article of Reference
Resource-constrained scheduling is for the continuous repetitive projects with steels-based production units [16] . They show the complexity of the optimization with limited resources on fully linear
works. This optimization is done regardless, at any time, the cost of funds and, therefore, the project cost.
Comparison of the Real Time and the Optimized One
We proposed a model of linear programming, with which we achieve a substantial reduction of project time and the project cost. 
Problem of Reference
The mathematical model is proposed by the teachers/aces [16] .
It includes the following restrictions:
• Limited availability of multiple resources;
• The work must be constant and must not have dead times;
• The delivery time between operations and end must be kept.
Case Study
IDAM (installation of desalination seawater) of Granadilla de Abona is developed by the Consortium Ferrovial-Agromán Corporation and Cadagua.
Activities
Activity A: ML (linear meter) of placement of prefabricated girder, cover water tanks running with precast concrete prestressed material.
Activity B: ML of placement of alveolar plate.
Available Resources and Combinations
We show the available resources and combinations in Table 3 .
Choice
In Table 4 , we show our selection between different combinations.
In this table, it showed: activity, sub-activity and our selection as a function of available resources and daily production combining different choices.
The symbol A in table 3 (A) reference is coefficient relating on linear meters and square meters and the value is 4 per linear meter have 4 square meters.
Plans of Work
In Table 5 , we show 13 different plans works what 
Restrictions of Work
In Table 6 , we show the restriction appointed of resource. We have to put girders, minimum one day (LT) with daily performance of 95.85 linear meters (LD) for after position plates. Fig. 1 shows the planning of work that the construction company pretended run. They finish Activity A and after start Activity B. Fig. 2 shows the optimal plan using our model of linear programming.
Duration of the Project According to Planning in Work
Optimum of the Project
Conclusions
A study of a real problem is located in limited resources point. We show a mathematical model of mixed integer linear programming. Comparing the actual execution time of the work with the time provided by the mathematical formulation, it is proposed a model of linear programming to solve the problems of the current work of Granadilla and compared it to the actual work done by the company. We concluded that while the company tried to complete the work, developing two consecutive activities at the same time, during 31 days, the problem of combinatorial optimization prepared would develop it in only 24 days, which would suppose a reduction of the term of execution in one week. And we can observe that in the majority of mono-objective consulted works, the aim is to reduce the project time.
